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1.1	Introduction
Healthcare-associated	 Infections	 (HCAIs)	 are	 infections	 that	 can	 arise	 either	 through	 being	 in	 contact	 with	 a	 healthcare	 setting	 or	 through	medical	 or	 surgical	 interventions.	 Increasing	 antibiotic	 resistance	 of	 hospital













































done	 once	 the	master	 alloy	 reached	 the	melting	 temperature	 (starts	 to	 glow	 red).	 The	 composition	 of	 the	 samples	was	 checked	 by	 SEM-EDX,	 and	 it	 is	 the	 average	 value	 of	 3	measurements	 (3	 areas	 from	 the	 sample	 of	 about
1 mm	x	 × 1 mm).









with	1 mL	of	sterile	LB	Broth	to	prevent	sample	drying.	The	 inoculum	(2 μL)	was	dispensed	directly	onto	the	surfaces	 (as-cast	and	oxidized	4000	grit)	and	control	 (stainless	steel)	and	 incubated	at	room	temperature	 in	 the	sealed
containers.	After	the	designated	exposure	time,	the	samples	were	diluted	in	198 μL	of	Tween	20	0.148 g/L	(2 × CMC)	and	sonicated	for	5 min.	Finally,	the	recovered	bacterial	suspension	was	subject	to	serial	decimal	dilution,	plated	onto
LB	agar	plates	and	the	resulting	colonies	were	counted	after	16 h	of	incubation	at	37 °C.	All	tests	were	performed	five	times,	with	mean	counts	and	standard	deviation	reported.
















































To	 further	 characterise	 the	oxide	 layer,	XPS	analyses	were	 carried	out	measuring	directly	 from	 the	 surface	 (Fig.	5a)	 and	 after	 argon	 ion	 sputtering	 for	 180 s	with	an	energy	of	 4 keV	 (Fig.	 5b).	 The	 survey	 spectra	 of	 both



























































with	the	reports	of	Santo	et	al.	 [38]	and	Ruparelia	et	al.	[39].	These	strong	correlations	with	the	sensitivity	observed	with	other	strain	of	E.	coli	 indicate	that	our	strain	 is	adequately	sensitive	for	this	study.	SEM	images	(Fig.	7)	 of
bacteria	treated	with	different	Cu	concentrations	(i.e.	0.1 mM,	3.5 mM	and	5 mM)	of	copper	(II)	chloride	dihydrate	(CuCl2●·2(H2O))	deposited	on	stainless	steel	show	progressive	envelope	damage	as	the	concentration	of	copper	ions






















data	are	collected	 in	 the	 future.	The	position	of	 the	dashed	 line	 indicates	 that	only	after	more	than>	 four	hours4 h	 the	analyzed	BMG	composite	can	 reach	 the	desired	 log10	 reduction,	 thus,	 the	metallic	 alloy	 cannot	be	 labelled	as
antimicrobial.	Only	materials	which	release	enough	Cu	ions	in	1 	hourh	will	comply	with	this	standard	and,	as	a	result,	a	product	could	be	considered	as	antimicrobial	or	not	only	by	measuring	the	Cu	ions	released	by	the	material.	These
maps	will	be	defined	for	a	bacterium	(i.e.	E.	coli	K12)	and	a	culture	broth	(i.e.	LB	broth),	due	the	influence	of	these	parameters	in	the	corrosion	and	subsequent	release	of	Cu	ions	[44–48].	Lines	of	constant	antimicrobial	activity	or
percentage	reduction	(isolines)	can	be	either	horizontal	or	change	as	contact	 time	 increases.	 In	cases	where	the	release	of	copper	 is	not	enough	to	completely	 inhibit	 the	growth	of	bacteria,	cells	will	undergo	division,	 leading	to
concave	isolines,	while	quick	release	of	Cu	ions	may	be	related	with	convex	isolines.	Consequently,	low	percentage	reductions	will	be	concave,	while	higher	isolines	will	be	convex.	On	the	other	hand,	boundary	conditions	indicate	that
for	time	limits	near	the	origin	of	the	map,	the	quantity	of	Cu	ions	necessary	to	achieve	a	set	antimicrobial	activity	must	be	higher.	Thus,	all	isolines	should	have	a	limit	for	times	near	zero	tending	to	infinite,	which	quickly	stabilizes	in


























































































Both	 the	 lowercase	 Latin	 letter	 “l”	 and	 the	 uppercase	 Latin	 letter	 “L”	 are	 used	 to	 represent	 the	 unit	 “liter”	 or	 its	 variations	 (e.g.,	 milliliter,	 microliter)	 in	 the	 text.	 For	 consistency,	 kindly	modify	 these
occurrences	so	that	only	one	format	is	used	throughout	the	article.
Answer:	It	is	fine.
Query:
Have	we	correctly	interpreted	the	following	funding	source(s)	and	country	names	you	cited	in	your	article:	"Northumbria	University".
Answer:	Yes
Highlights
• Influence	of	surface	roughness	and	oxidation	against	E.	coli
• Antimicrobial	performance	is	a	multifactorial	and	complex	process.
• Oxidation	of	Cu55Zr40Al5	at.	%	alloy	enables	to	enhance	the	antimicrobial	performance.
• Roughness	change	from	240	to	4000	grit	does	not	have	antimicrobial	effect.
